Background and objectives: Preoperative Anxiety is a negative factor in anesthetic and surgical experience. Among the strategies for reducing children's anxiety, non-pharmacological strategies are as important as the pharmacological ones, but its validity is still controversial. Objectives: The aim of this study was to verify if the information provided to guardians interferes with child anxiety. Methods: 72 children, 4-8 years old, ASA I and II, undergoing elective surgical procedures and their guardians were randomly divided into two groups: control group (CG) = guardian received conventional information about anesthesia; informative group (IG) = guardian received an information leaflet about anesthesia. Children's anxiety was assessed using the modified Yale Preoperative Anxiety Scale (m-YPAS) on two occasions: at the surgical theater waiting room (WR) and at the operating room (OR). Parents' anxiety was assessed using the Hamilton Anxiety Scale (HAM-A) at the CT. Results: There was no difference in demographic data between groups. The level of anxiety in children showed no difference between groups at two measured times. There was statistically significant difference in anxiety levels between WR and OR in both groups, p = 0.0019 for CG and p < 0.0001 for GI, as well as the prevalence of anxiety for CG (38.9% WR and 69.4 % OR, p = 0.0174) and GI (19.4% WR and 83.3% OR, p < 0.0001). The anxiety level of guardians did not differ between groups. Conclusion: Regardless of the quality of information provided to the guardians, the level and prevalence of anxiety in children were low at WR time and significantly increased at OR time.
Introduction
Perioperative anxiety is a major factor in the negative impact on surgical and anesthetic experience and also an additional risk factor for postoperative complications in pediatric patients. 1, 2 It is estimated that 40% to 75% of children undergoing surgery experience significant fear and anxiety during the preoperative period. [3] [4] [5] Several authors suggest that children under 4 years of age are at greater risk for developing anxiety preoperatively. 6, 7 Bevan et al. 8 report that anxiety of relatives is a factor of great importance and influence on the preoperative anxiety levels of children and effectively contributes to the development of behavioral changes in postoperative pediatric patients. Among the strategies for reducing the pediatric population anxiety, the non-pharmacological approaches through alternative therapies that act on the psychological aspects are as important as the pharmacological ones. 9 Currently, there is great motivation towards non-pharmacological interventions aimed at anxiety relief for children and their families, such as parental presence during induction of anesthesia (PPIA), educational programs to prepare the family, and written information on anesthetic procedure provided to relatives and/or children. This is due in part to the large growth in outpatient practice and increased participation and presence of parents during children's hospitalization, but also to the new institutional strategies that motivate a more humane medical practice. 7, [10] [11] [12] [13] The aim of this study was to determine whether the quality of information provided to guardians at the operating theatre waiting room (WR) has an impact on the child's anxiety in the operating room (OR). Seventy-four children were randomly selected through the List Randomizer program (www.random.org) and divided into two groups: informative group (IG), in which the guardian received in the waiting room of the surgical center (SC), in addition to conventional verbal information, a leaflet containing information about the anesthetic procedure; and control group (CG), in which the guardian received only conventional verbal information in the waiting room of the SC.
Method
Developed by the author, the leaflet consists of 17 brief items, such as questions and answers, and provides information regarding the most frequently asked questions by the guardians, as observed in clinical practice. The contents of this informative leaflet covers aspects of the specialty and practice of anesthesiology, such as suspension and use of medications, fasting, full stomach and refeeding after anesthesia, laboratory tests, anesthesia in children, types of anesthesia, risks, induction and recovery room, presence of parents, and how to contribute to a peaceful anesthesia in children (Fig. 1) .
Inclusion criteria were ASA physical status I and II, according to the classification of the American Society of Anesthesiologists (ASA), aged between 4 and 8 years, undergoing minor-medium elective surgical procedures, with an indication of general anesthesia, who did no receive premedication and whose parents were illiterate.
The exclusion criteria for children were psychomotor deficits, use of psychoactive drugs, hearing and visual impairment, previous surgery; and for guardians, the exclusion criteria were illness or mental disorder clinically recognized, lack of condition to decide on the child's participation in the study, decline to participate.
Before starting the study, training sessions on how to use the modified Yale Preoperative Anxiety Scale (m-YPAS) were conducted with researchers at the same site where the research took place.
The study began always in the waiting room of the surgical centers, after preanesthetic assessment and provision of information on conventional anesthesia. One of the researchers applied the m-YPAS scale and then the guardians were fully informed about the character of the study and method to be used and asked to sign the consent form. At the end of the preanesthetic evaluation (APA), at least 30 minutes before entering the OR, the guardians of both groups (CG and IG) received conventional verbal information and the guardians of the IG also received an information leaflet. Before the child was taken to the OR, still at the SC waiting room, the guardian anxiety was assessed using the Hamilton Anxiety Scale (HAM-A) in both groups, and then, regardless of group, the collection of sociodemographic data was performed and satisfaction with the information received subsequently evaluated. The children remained always accompanied by the guardians until the end of induction. In the OR, all children underwent standard monitoring and, immediately before induction of anesthesia (intravenous or inhaled) through conventional technique, they were re-evaluated using m-YPAS (OR time).
Analyzed variables:
• Level and prevalence of children's anxiety (m-YPAS), measured at two times [waiting room (WR) and operating room (OR)] immediately before induction. The observational m-YPAS (Fig. 2 ) was used as originally proposed by Kain et al. 14 A partial score was given for each domain, based on the score observed by the researcher, divided by the number of categories in that domain. The score for each domain is added to the others and then multiplied by 20 (Fig. 3) . Cut-off scores to classify patients with or without anxiety were: without anxiety (23. , with anxiety (< 30).
• Level and prevalence of guardians' anxiety 15 (HAM-A) (Fig. 4) , which scores quantitatively related symptoms of anxiety and includes 14 symptoms (seven mental and seven physical), using scores from 0-4 that quantify the intensity of each symptom, in which 0 = absence of any symptom; 1 = mild intensity; 2 = medium intensity; 3 = strong intensity; 4 = maximum intensity -disabling. The sum of these values was used to quantify the total anxiety score of the person responsible for the patient, according to the scale original recommendations. The cut-off points 
What is anesthesiology?
It is a medical specialty that studies and provides no pain to the patient who needs to undergo medical procedures, such as surgery or diagnostic tests What does the anesthesiologist do? During surgery, in addition to the natural function of removing the sensation of pain so surgery is tolerable to human being, the anesthesiologist has the mission to monitor the patient's general condition, the level of consciousness, blood pressure, pulse, and breathing and is always attentive to any changes. That's why the anesthesiologist is called a "guardian angel"
Should medications used regularly be discontinued? During the consultation, the anesthesiologist will guide you about the drugs that will be suspended or continued before surgery. There are a few drugs that must be suspended up to 10 days before surgery, because they increase the risk of bleeding, and others, such as asthma medications, which must be taken up to the day of surgery, even on fast, with sips of water. But only the anesthesiologist can make these specific recommendations Why is it necessary to keep the child on fasting? The food we swallow, liquid or solid, do not enter the airway because we have defense mechanisms that shut their entry, which means that they are directed to the stomach. During anesthesia, these defense mechanisms are lost and, in the event of vomiting, food can enter the respiratory tract and cause very serious pulmonary complications. So do not allow your child to eat or drink anything, follow the advice of your physician anesthesiologist What if surgery is urgent and my child has finished eating? In such cases, there are methods that can greatly reduce the risk of food aspiration into the lung. The surgeon is aware of this risk and will only indicate surgery in these conditions when deemed to be absolutely necessary Is some anesthesia "test" performed in the preanesthetic consultation? There is no anesthesia "test", or even test to identify allergies prior to anesthesia. The pre-anesthetic evaluation is, in fact, a medical examination aimed to collect data on the clinical history and physical examination specific to the needs of the surgical-anesthetic procedures
Is it possible that my child shall be subjected to anesthesia without prior laboratory examination? Healthy children not taking daily medications, who will undergo minor surgery, require no preoperative tests. However, only the surgeon and anesthesiologist, after examining the patient, are able to define the need for laboratory tests according to individual characteristics What is the risk of anesthesia? Technological advances, which provides new medications and new monitoring equipment, as well as studies and clinical trials, has made the modern practice of anesthesiology much safer than in the past and greatly reduced the risk of accidents or complications from anesthesia. It is clear that the risk is never zero, there are factors, sometimes imponderable, not only related to anesthesia, but surgery itself, hospital conditions, and child's clinical condition, which may reflect a higher surgical-anesthetic risk What type of anesthesia will my child receive? Pediatric patients most often require general anesthesia, which may vary from sedation (diagnostic tests) to deep anesthesia (surgical) that allows the patient to remain fully unconscious and without pain during surgery Often in pediatrics, we combine general anesthesia with a technique of loco-regional anesthesia, which can range from epidural to a simple local anesthetic infiltration. These techniques will provide no postoperative pain
We often hear that anesthesia for a child is just a "whiff". Is this anesthesia simpler and less risk? The "whiff" is nothing more than an anesthetic gas, inhaled while breathing. These medications are the same as those used in most anesthesias for adults
What is anesthetic induction?
It is the beginning of anesthesia, which is performed within the examination or operating room. The induction may be inhaled (when the anesthetic is administered through breathing) or intravenously (when the anesthetic is administered through the vein). Initially, the inhaled anesthetic may cause sweet taste in the mouth and a sense of well-being; children may giggle during this period. After a few minutes, the effect of inhaled anesthetics may trigger psychomotor agitation, with involuntary movements for a few minutes, and then a rapid loss of consciousness; that is, numbness
How long does anesthesia last?
In surgeries with general anesthesia, the technological and pharmaceutical advances allow anesthesiologists to provide anesthesia to the patient with the same duration of surgery, which allows the patient to wake up only at the end of surgery What is the recovery room? At the end of surgery, the child will be taken to the Post-anesthesia Recovery Unit (PACU), where he/she will be observed continuously by qualified personnel to ensure that all effects related to the administered anesthesia have ceased and also to prevent or treat complications
What my son/daughter will feel after anesthesia? This depends on the age, personality, surgery, type of anesthesia, and health conditions of the child. With most anesthetics, children do not feel and do not remember anything afterwards, often wanting to play or feed in the immediate postoperative period. Only a small number of children have some kind of reaction after anesthesia, most often young children, who often can not explain or understand what they are feeling. These children may have irritation, agitation or inconsolable crying; in most cases, there is no need for any medication for treatment What children can eat and drink after surgery and anesthesia? In cases where there are no dietary restrictions after surgery, it is best to wait until the child demonstrates that they are hungry. At this point, one should offer a fat-free liquid (water, tea, fruit juice, or gelatin). After ingestion, one should wait 10-15 minutes to assess whether the child will or not have nausea and vomiting. These symptoms may occur after anesthesia and surgery. If there is no discomfort after ingestion of liquids, the usual diet of the child can be gradually released How can we contribute to a peaceful and safe anesthesia for our child? First, be honest with your son/daughter, tell the truth about anesthesia and surgery, and use a language that the child can understand. Lying never helps; it generates unexpected situations, anxiety, and often breaks the bonds of trust between parents and children. Children need the support and sincerity of their parents Why is it important the presence of parents before and after surgery? Several studies have shown that the presence of a parent accompanying the child at the beginning of anesthesia (induction time) brings benefits to the child when the parents are calm. Therefore, the presence of calm parents helps to increase the cooperation of their children, decreases anxiety of children, as well as reduces the risk of agitation and behavioral changes upon awakening from anesthesia considered for this scale met the following criteria [15] [16] [17] : normal anxiety (0-17); mild anxiety (18) (19) (20) (21) (22) (23) (24) ; moderate anxiety (25) (26) (27) (28) (29) ; severe anxiety (< 30).
For sample size calculation, it was considered that the prevalence of children's anxiety in the operating room is 50% 3 and that the proposed intervention is able to reduce it by 30%. Thus, we propose to use a-error of 5%, b-error of 20%, and confidence interval of 95%, totaling 72 patients, 36 in each group. Results are shown in descriptive tables containing means, standard deviations, minimum and maximum values, median, 25th and 75th percentiles, total values and percentages. The following tests were used: unpaired Student t-test, Fisher exact, Mann-Whitney, Kruskal-Wallis, and qui-square. Differences were considered statistically significant when p < 0.05.
Results
Seventy-four individuals were invited to participate in the study, two guardians refused; therefore, 72 children were included.
Data comparison of age and gender of children and guardians, as well as guardian/child bonding, showed no statistically significant difference between the two groups ( Table 1) . Surgical procedures had the following distribution: pediatric general surgery, n = 24 (36.0% CG vs. 33.3% IG); ear surgery, n = 5 (8.4% CG vs. 2.8% IG); and ENT surgery, n = 43 (55.6% CG vs. 63.9% IG). There was no statistical difference between groups (p = 0.7498). Table 2 shows the m-YPAS median and 24-27 th percentile scores of patients in CG and IG at WR and OR times. The children's level of anxiety measured by the median scores showed no significant difference between groups at both times. However, when comparing times in each group, there was a statistically significant difference between the levels of anxiety at WR and OR in both groups, p = 0.0019 for CG and p < 0.0001 for IG (Table 2) .
Regarding the prevalence of anxiety in children (child considered anxious when the final score of m-YPAS was greater than 30), there was no difference between groups at any time (WR and OR). In contrast, there was significant increase in the prevalence of anxiety in both groups according to the time: 38.9% and 69.4% for CG at WR and OR times, respectively (p = 0.0174), and 19.4% and 83.3% for IG at WR and OR times, respectively (p < 0.0001) ( Table 3) .
The guardians' level of anxiety, measured preoperatively by the median scores th percentile) of the HAM-A scale, was not significantly different between groups, CG 8 (5.25-16) vs. IG 9 (3.25-17.75), p = 0.8435.
Regarding the guardian's prevalence and anxiety score, there was no statistical difference in the prevalence of anxiety in both groups (qui-square test, p = 0.7002). According to HAM-A scores, the prevalence, total number, and percentage of guardians with anxiety were normal: CG = 29 (80.5%) vs. IG = 27 (75%); mild: CG = 4 (11.1 %) vs. IG = 3 (8.3%); moderate: CG = 2 (5.6%) vs. IG = 3 (8.3%); and severe: CG = 1 (2.8%) vs. IG = 3 (8.3%).
As for the relationship between guardians and children's anxiety, the analysis of both groups was made separately. According to HAM-A, we considered "no anxiety" those guardians with normal anxiety scores (< 18) and "anxious" those with mild, moderate, and severe anxiety scores (≥ 18). There was no statistical significance (Table 4) .
Discussion
Anxiety measurement with the use of scales is not routine during the preanesthetic evaluation of children in Brazil. [18] [19] [20] Symptoms Scores Total score = sum of symptom scores However, the current role of anesthesiologists encompasses the entire perioperative period and, in that broad spectrum of activity, anxiety identification is critical to guide the pharmacological and non-pharmacological strategies during the preoperative approach, in an effort to avoid anxiety and achieve better results in the induction of anesthesia and postoperative period of pediatric patients. 5, 9, 14, 21, 22 We chose to evaluate preoperative anxiety of children and guardians at the waiting room of the surgical center because this is the time when the anesthesiologist, at both institutions involved in the study, provides information about the anesthetic procedure to the guardian and explains how induction of anesthesia is done to the child.
In the present study, the timing and location for assessing preoperative anxiety was motivated by Kain et al. 7 clinical trial, which assessed the binomial parentchild and predictors of temperament (calm and anxious) influencing the benefit of the PPIA on the child's anxiety at that time. In this trial, the assessment of preoperative anxiety is made in the SC waiting room and the evaluation of anxiety at induction immediately before placing the facial mask. In the last decade, there has been greater tolerance for the presence of relatives during hospitalization and procedures under anesthesia. At the two institutions in which this study was conducted, it has been some time that the institutional routine allows the PPIA. However, in daily practice, we observe that not only always the parents' presence was enough to control or reduce children's anxiety in the OR at the time of induction.
The use of informative leaflet with the purpose of increasing knowledge and satisfaction and reduce the anxiety of guardians was proposed in this study as a non-pharmacological strategy, with the main objective of reducing child's anxiety at induction of anesthesia, in accordance with a multicenter analysis reporting that the provision of information and PPIA are factors that affect the satisfaction levels of children and their families regarding anesthesia. 21 Moreover Padda et al. 22 report that the use of teaching or reading materials, even with basic information, is efficient to provide education and knowledge to parents about the perioperative care of their children.
In the present study, the informative leaflet was given to the guardian at the waiting room at least 30 minutes in advance, so he/she had enough time to read the information and guide the child on the anesthetic procedure before entering the OR, assuming that the reading time was approximately 10 minutes. There is no consensus in the current literature about the ideal time to pass the information to those responsible for the child.
A study by Chan and Molassiotis 23 proposes an educational program consisting of verbal information on the entire process of hospital admission and stay, as well as written information on the importance of parental presence during the perioperative period, both provided to relatives the day before the surgical procedure, and compares this strategy with conventional information. The authors report decreased anxiety and increased satisfaction in the group of relatives receiving the educational program.
A clinical trial using informative leaflet on anesthesia, given to parents on admission to hospital outpatient unit, even before the first contact with the anesthesiologist, reports decreased anxiety in 56% of the parents; however, Table 3 Number and percentage of patients with and without anxiety of both groups, according to modified Yale Preoperative Anxiety Scale at the surgical center waiting room and operating room times before induction of anesthesia and significance level of Fisher's test. it does not evaluate the time elapsed between the leaflet delivery and surgical procedure or the impact of this strategy on children's anxiety. 24 Other authors evaluating the strategy of written information given to guardians reported that there is increased knowledge and decreased anxiety, but these studies have different characteristics, such as time and manner of informative leaflet delivery, existence of educational program, and own ethnicity of guardians, which interfere with the desire for information. Thus, it is difficult to compare with the current study. 10, [25] [26] [27] [28] [29] The use of HAM-A scale to measure guardian's anxiety was determined because this instrument is easy and quick to apply by researchers and includes psychological and physical symptoms. This scale is used in anesthesia. 30 Recently, Rangel Avila et al. 31 used this tool in an observational study to assess anxiety in relatives of children undergoing general anesthesia.
The choice of the m-YPAS to measure children's anxiety was due to several factors, particularly because it is an observational instrument that avoids stress interaction between researcher and child, allows assessment of preschool age children, has a high sensitivity (85%) and specificity (92%) for m-YPAS score greater than 30 and validation for Portuguese, in addition to being quick and easy to apply. 5, 14, 20 The age group of 4 to 8 years was chosen to homogenize the sample from the cognitive standpoint. M-YPAS has been used in broad age groups from 2 to 12 years. Our choice was based on studies showing that children over 2 years old benefit more from the presence of parents 7 and children under 7 years old are more likely to develop high anxiety conditions. 5 In this study, m-YPAS was always applied by one of the four investigators involved, similarly to the study by Davidson et al. 5 in which the scale was applied by a single investigator among the 15 technicians involved with anxiety evaluation. In our study, all investigators were instructed and trained on how to apply the scale in order to achieve equalization of values measured before starting data collection. In the primary description of the scale, for validation purposes, we used two independent observers to measure anxiety. In the original study, Kain et al.
14 reported a high level of interobserver agreement in the m-YPAS application, later confirmed by Guaratini et al. 20 M-YPAS application at the OR followed the method originally proposed by Kain et al. 14 and used later in several other studies. 5, 7, 10, [32] [33] [34] As for outcomes, there were no differences between groups regarding sociodemographic data. It is worth noting that there was a predominance of female among those responsible for the children in both groups, as well as parental bonding. This fact is commonplace in pediatric patients, but this observation was necessary because the difference in the frequency of gender or parental bonding in a group could create a bias in the analysis of children's anxiety, justified by some authors who suggest that mothers are more anxious and influence the children's anxiety at the time of anesthesia, 35, 36 as well as the presence of a nonparental guardian could be an additional factor of anxiety for the child.
We report low prevalence of anxiety at the WR of the SC in both groups; most children were calm at WR time (61.1% CG and 80.9% IG). We also noted low levels of anxiety in children at that time, (median scores of m-YPAS: CG 26.7 and IG 25.0); these data are comparable to those found by Kain et al. 14 in the original study that validated the m-YPAS. These results may reflect the benefit of parent's presence in the WR of the SC, and demonstrate that this environment is suited to children and their relatives because it has TV and toys, in addition to the information provided by anesthesiologists, witch yields positive results at that time. Other authors reported different prevalence or level of anxiety, but the adopted strategies for reducing anxiety are not comparable because either the scale used is different or age group is larger. 10, 29, 37, 38 In contrast, there was a higher prevalence of anxious children at OR time in both groups (69.4% CG and 83.3% IG), which was statistically significant compared to WR time. This high prevalence of anxiety at OR corroborates the literature data, which show the prevalence of anxiety in children ranging from 40% to 75% at the time immediately before induction of anesthesia. 4, 5 Regarding prevalence of children's anxiety at different times, it is noteworthy that at WR time, although without statistical difference between groups (p = 0.1187), the prevalence of anxiety was 50% lower in IG (n = 7) compared to CG (n = 15). However, at OR time, this prevalence was not observed. Although the IG had a lower prevalence of anxiety, there is no relationship with the intervention used, as the measurement of children's anxiety at WR time was performed before the informative leaflet delivery.
However, although not analyzed in this study, it can be assumed, corroborating the literature data, 7, 8, 13, 22, 33, 39 that the entry in the OR has a negative emotional impact on the guardians and influence children's anxiety, in addition to the direct negative emotional impact on them.
Most parents in both groups appeared calm at the time of the HAM-A scale application (80.5% CG and 75% IG), with anxiety levels considered normal according to HAM-A scores. It is important to mention that the scale was used at WR time and literature is scarce regarding assessment of parental anxiety with this tool at that time. Only the study by Rangel Avila et al., 31 which also used the scale at the WR of the SC, reported low prevalence of anxiety. The other studies surveyed, 14, 25, 26, 40 which assessed parental anxiety, use STAI scale or visual scale of anxiety at different times; thus, making it difficult to compare with the present study. The study by Kain et al., 10 despite using STAI to evaluate the anxiety of relatives, reports that parents who attend educational programs on anesthesia have lower levels of anxiety in the preoperative period.
In this study, we sought to evaluate the relationship between children and guardians' anxiety in an attempt to assess if guardians who received written information influenced the anxiety behavior of children compared with guardians who received only conventional verbal information. However, most guardians presenting with normal anxiety (HAM-A) had a greater percentage of nonanxious children in both groups. Still, anxious parents (mild, moderate and severe HAM-A) had the same behavior and also a greater percentage of non-anxious children. Therefore, it was not possible to conclude in this study if there is a relationship between parental anxiety and children's anxiety.
After a critical review of the study, we found that the Hamilton scale was applied after transmission of conventional information, associated or not with the leaflet, which prevented the knowledge of guardians' baseline anxiety. However, most children in both groups were calm. Moreover, the leaflet delivery and initial evaluation of anxiety in children and their guardians could occur outside the surgical environment. However, both the leaflet delivery and first assessment of anxiety could not be done before the patient entered the surgical environment due to institutional routines. Otherwise, it would be possible to assess baseline anxiety out of the SC, guardians would have more time to absorb the information received and, perhaps, influence effectively on children's anxiety at induction of anesthesia.
Conclusion
This prospective study, which assessed children's preoperative anxiety, found that, regardless of the quality of information offered to guardians at the surgical center waiting room, the level and prevalence of anxiety in children increased significantly when they entered the operating room. Thus, the quality of information (conventional + leaflet) offered to those responsible for the children was not superior to the conventional verbal information.
